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MA-114 
INSTALLATION INSTRUCTIONS 


MICRO-COM CTCSS FIELD INSTALLATION KIT 


A. General 


This kit consists of a single circuit board intended for instal- 
lation in the MICRO-COM 21 and MICRO-COM 21H to provide CTCSS facility 
for these models. In performing this installation, it will be helpful 
to have the MICRO-COM series service manual (publication SM-10-757) 
available for reference. 


B. Installation 


Remove the chassis from the outer wrap. Remove the speaker from 
the chassis. Install the CTCSS module into the slot in the receiver 
R.F. board, note that the small angle bracket lines up with the hole 
in the chassis below where the rear speaker bracket mounts. Secure 
the module by using the screw enclosed through this hole (See Fig. 1). 
Remove the connecting wires from their storage pins on the receiver 
R.F. board (See Fig. 1) and connect them to the tone module as follows 
(refer to Fig. 2 for locations of connections). 


1. Green Wire To L 

2. Yellow Wire To J 

3. Red Wire To M 

4. Orange Wire To K 

5. Blue Wire To F 

6. Brown Wire To U 

7.- Black, Wire’ To. Er (Ifthe other: end of: the Black 
wire is not already connected, solder it to the 
circuit board ground, near the slot in the 


receiver board.) 


8. Violet Wire To T (Only required with transceivers 
equipped with a message light.) 


NOTE: Should it be necessary to remove the CTCSS module and restore 
the radio to carrier squelch operation, notice that two of the 
storage pins are connected. The yellow and green wires must be 
stored on these pins; the others may use any other pin which is 
convenient. 
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Due to the microphone hang-up feature of this system, it 
is necessary that the microphone hanger be grounded. If this is 
not accomplished by the mounting, then a separate wire must be 
run from the clip to the radio chassis. The microphone supplied 
with all MICRO-COM Models has the correct wiring for this feature. 


NOTE: The following instructions assume that the tone board has 
been adjusted to the proper CTCSS frequency. If this is not 
so, Carry out the adjustments outlined under the "Tone Fre- 
quency Setting Adjustments" section before proceeding. 

C. Adjustment Procedure (Setting Tone Modulation Deviation) 

a. Connect the unit to the R.F. Wattmeter or Dummy Load. 


b. Couple an F.M. Modulation Meters' R.F. pick-up to the trans- 
mitter. 


c. With the microphone off-hook, key the transmitter. 


d.- Adjust the’ Tone Deviation Control, R618, for +0'.5 KHz tone 
deviation. 


e. Apply 0.5 to 1.0 volts RMS at 1 KHz audio to the microphone 
Input. 


& 


f. Adjust the Deviation Control, R244, for +5 KHz composite 
deviation. 


D. Adjustment Procedure (Setting Tone Receive Threshold) 


With the transceiver in the receive condition, and the micro- 
phone hang-up button grounded to the transceiver chassis, inject 
a Signal of appropriate channel frequency into the transceiver 
antenna jack, and modulate this signal with the wanted CTCSS tone 
frequency, with a deviation of plus and minus 150 Hz. Then adjust 
R612 (on the tone board) until the signal just opens the tone squelch 
system, and allows the receiver audio to function. 


After performing this adjustment, check to be sure that the tone 
squelch will actually open when the tone deviation of the receive 
Signal becomes as much as plus and minus 150 Hz. Further, check to be 
Sure that noise bursts do not come through when the receiver is not 
receiving any incoming signal. 


E. Operation 


With the microphone inserted in the hang-up clip, the CTCSS 
decoder is activated,. and the radio will respond only to coded 
Signals. When the microphone is removed from the clip, the de- 
coder is disabled. This allows the operator to monitor the channel & 
and insure that it is clear before transmitting, without any additional | 
manipulating of the radio. When communications are concluded, replacing 
the microphone in the clip restores the radio to the tone monitor mode. 
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MA-114 TONE SQUELCH (CTCSS) OPTION 


General Description 


The Model MA-114 Tone Squelch system is supplied as a factory 
installed, or field installed option for a variety of Regency trans- 
ceivers. This option equips the radio for operation on systems 
using Continuous Tone Controlled Squelch Systems (CTCSS). 


The circuit elements of the MA-114 tone squelch system are 
mounted on a circuit board module, which fits into the receiver 
section of the transceiver. 


A block diagram of the tone system is shown in Figure 4, and 
a full schematic is shown in Figure 5. 


avant Description (Tone Receiving Condition) 


Audio from the receiver discriminator is fed into the tone 
squelch board at terminal L, and passes through the High Pass 
Filter IC601A, and back to the receiver's audio amplifier circuits 
at terminal J. The high pass filter removes the CTCSS tones, 
which are below the normally utilized speech frequencies, so they 
will not be heard on the receiver loudspeaker. 


Audio from the receiver discriminator (At L) is also fed into 
an active filter, consisting of IC601B, IC602A, and IC602B. This 
filter is a high Q, bandpass filter, that can be tuned for operation 
on any of the CTCSS tone frequencies. The components of the filter 
which determine the operating tone are precision resistors and 
condensers; R601, R602, R603, R604, R605, R606, R607, C601, and 
C602. 


If the received tone is the proper one, as determined by the 
bandpass filter, it will be present in the output of IC602 and 
will be amplified by IC603, and then rectified to a D.C. signal 
by the tone rectifiers CR601 and CR602. This D.C. signal is then 
amplified further by the D.C. amplifier, IC603A. The output of 
IC603 is normally high, and goes to a low voltage upon receipt of 
proper tone. This output appears at terminal K, which connects 
to the corresponding terminal K on the receiver chassis, and is 
used to disable the receiver audio section when no tone is being 
detected. 


Transmitting and Monitoring Condition 


Both the block diagram and the full circuit diagram show a 
terminal point U, which is connected to the hang-up button on the 
back of the microphone. When the radio is installed, the micro- 
phone hanger is connected to the chassis (ground) of the automo- 
bile, either by being mounted on a metal portion of the vehicle, 
or by a suitable wire to the vehicle ground. When the microphone 
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is in its hanger, point U is grounded; this is the normal "receive" 
condition of the tone squelch system. Operation of the system in 
the "receive" condition has been described above. 


When the microphone is removed from the hanger, point U be- 
comes ungrounded causing the base of Q601 to go positive. This 
causes the collector of Q601 to drop to a tenth of a volt or so, 
causing Q602 to be turned "off," removing the effective short cir- 
cuit that the collector had been creating across the junction of 
R624 and R626. With this short removed, a feedback path around 
the bandpass filter, through IC603A, R626, and C607 is-created. This 
causes the bandpass filter to oscillate at the tone frequency 
determined by its frequency determining elements. This oscillation 
output is amplified by IC503B to cause a low voltage at K, just as 
it would if it were receiving an incoming tone signal, permitting 
the audio system to operate. 


Summarizing the above, when the microphone is off-hook, U is 
ungrounded, the bandpass filter begins to function as an oscilla- 
tor, and pin K goes low, allowing the receiver to operate. During 
the time that the microphone is off-hook, and prior to the time 
that the microphone has been depressed for transmitting, the re- 
ceiver will hear any signals on the channel regardless of whether 
or not they have the proper CTCSS tone. This is the "monitoring” 
condition of the radio. 


The oscillation output of the bandpass filter is fed to F, and 
thus to the modulation section of the transmitter. When the trans- 
mitter is activated by pushing the microphone button, it is mod- 
ulated by the CTCSS tone. 


The amplitude of the tone voltage sent to the transmitter is 
controlled by R618, which is the control for adjusting the amount 
of modulation deviation caused by the tone. After the transmitter 
has been adjusted for proper modulation deviation on speech, ac- 
cording to the instructions given in the transmitter tuning pro- 
cedure, R618 should be set to provide tone modulation deviation of 
plus and minus 500 Hz. 


Tone Setting Instructions 


The tone frequency is determined by (a) the insertion of jumpers 
to determine which of three bands of operation is desired, and 
(b) the adjustment of a precision potentiometer to determine the 
specific tone frequency. 


For purposes of installing the jumpers, the total CTCSS fre- 
quency is divided into three bands, the low band being 67.0 Hz to 
110.9 Hz; the middle band 114.8 Hz to 192.4 Hz, and the high band 
20 SeoUNZetons oShO0 LE ze 


When these boards are shipped from the factory, they are 
shipped with jumpers in place for operation in the middle band 
unless a specific frequency has been requested. 


Install Jumpers for the Proper Band 


Figure 2 shows the jumper locations. Determine which band 
includes the desired frequency, and insert (or remove) jumpers 
according to the following chart: 


67.01 HZ to 110.9 Hz Low Band JU601,JU602,3U603,JU604 
are all removed. 


g2440 Hz to 192.4 H2 - Middle Band JU601,JU603 in place. 
JU602,JU604 revoved. 


f@04u0 HZ to 253.0 Hz High Band JU602,JU604 in place. 
JU603,JU605 removed. 


After soldering or unsoldering jumpers, at least five minutes 
should elapse before making any final frequency adjustment. This 
is necessary to permit the precision resistors and capacitors in 
the vicinity of the soldering points.to stabilize in temperature. 


Final frequency adjustment may be made with the tone board in- 
stalled in the radio, or it may be made prior to installation in 
the radio. If adjusted outside of the radio, connect a 13.8 VDC 
source to the tone board, with the positive terminal going to point 
M and the negative terminal going to point E(gnd). If adjusted in- 
Side the radio, put the unit into the "monitor and transmit” con- 
dition by lifting the microphone off the hook. Turn the tone out- 
put potentiometer R618 fully clockwise and connect the tone measur- 
ing equipment to point F. Then carefully adjust precision poten- 
tiometer R601 to obtain the wanted tone frequency. Turning R601 
clockwise increases frequency. 


Tone Setting Precautions 


Accurate frequency setting is necessary on CTCSS (tone squelch) 
systems. When making the above frequency adjustments, be sure that 
you set the tone as precisely as possible. If the tone board is 
to operate on a system using reed type tone boards, be sure that 
your frequency setting is within .1 or .2 Hz if possible. Especially 
on reed tone systems, it is advisable to measure the tone frequency 
of several of the existing units; it is not safe to assume that the 
system is really operating on exactly the frequency stamped on the 
nameplates. 
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CTCSS TONE BOARD 504-038 
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TOP VIEW 


FIG 2 


CTCSS 
TONE BOARD 504-038 


FIG 3. BOTTOM VIEW 
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FIG 4 BLOCK DIAGRAM 
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FIG 5 SCHEMATIC 
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LOCATION 
RESISTORS 


R601 
R602 
R603 
R604 
R605 
R606 
R607 
R608 
R609 
R610 
R611 
R612 
R613 
R614 
R615 
R616 
R617 
R618 
R619 
R620 
R621 
R622 
R623 
R624 
Roc 
R626 
R627 
R628 
R629 
R630 
R631 
R632 
R633 
R634 
R635 
R636 
R637 


CAPACITORS 


C601 
C602 
C603 
C604 
C605 
C606 
C607 
C608 


MA-114 PARTS LIST 


DESCRIPTION 


200K var 
200K 
301K 
348K 
453K 
348K 
453K 

not used 
not used 
470 ohm 
220K 
100K var 
27K 

vA BS 

680K 

18K 

22K 

10K var 
47K 

10K 

ye B 4 

47K 

680K 
330K 

10K 

330K 

22K 

1K 

180 ohm 
820 ohm 
100 ohm 
47K 

15K 

33K 

LOK 

not used 
iSK 


2700pf 5% 500V 
2700pf 5% 500V 

_luf +80-20 12V BC-12 
.0047mf 10% 100V 
.047m£ 10% 100V 

.Olmf 10% 100V 

.17£ +80-20 12V BC-12 
.00lmf 10% 100V 
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PART NUMBER 


(all-resistors are kW 5% unless otherwise noted) 


4751-0204-007 
4709-3402-401 
4709-3402-402 
4709-3402-403 
4709-3402-404 
4709-3402-403 
4709-3402-404 


4704-0471-032 
4704-0224-032 
4751-0104-002 
4704-0273-032 
4704-0273-032 
4704-0484-032 
4704-0183-032 
4704-0223-032 
4751-0103-002 
4704-0473-032 
4704-0103-032 
4704-0472-032 
4704-0473-032 
4704-0684-032 
4704-0334-032 
4704-0103-032 
4704-0334-032 
4704-0223-032 
4704-0102-032 
4704-0181-032 
4704-0821-032 
4704-0101-032 
4704-0473-032 
4704-0153-032 
4704-0333-032 
4704-0153-032 


4704-0153-032 


1504-0272-505 
1504-0272-505 
1502-0104-006 
1508-0472-610 
1508-0473-610 
1508-0103-610 
1502-0104-006 


1508-0102-610 


LOCATION 


C609 
C610 
Cé6ll 
Coz 
Cous 
C614 
Cus 


INTEGRATED CIRCUITS 


Ic60l 
TCECZ 
Ic603 
Ic604 


DIODES 


CR601 
CR602 
CR603 
CR604 


TRANSISTORS 


Q601 
Q602 
Q603 


DESCRIPTION 


osu to0=20) 12V eBC=he 
50m£f 10V 85D 

imf 16V 85D 

Imf 16V 85D 

250, Vv eOOU 

LOmME eG Vas5D 

Pomtelo Veo su 


TLO82 
TLO82 
LM358N 
MM74CO2N 


SIL 1N4148 
SIL IN4148 
ZENER 8.2V 1N4738A 
SIL 1N4148 


SPS952 
SrogD2 
SPS952 
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PART NUMBER 


1502-0104-006 
L513-0500-—002 
1513-0010-002 
1513-0010-002 
1513-0220-001 
1513-0100-001 
Lo13-01502002 


S130=3 167-952 
S130=316 jor 
3130=3167-=909 
3130-3167-621 


4805-1241-200 
4805-1241-200 
4808-0000-009 
4805-1241-200 


4801-0000-010 
4801-0000-010 
4801-0000-010 


— 


perenne 
151 SOLD Ome } 
3 Raa alse ong 0% 


Siyind 


4 gos 2dTaRs of 
AROS = 1242-209) | 
S808 OR004909 a 
s805—1 ahi ti 


<a01-0on0st 
vy a! We ~OG00—0. ee 
4ao 1-00 


